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Description 

BMkqrfflirKf fif the jnvyttfgn 

[0001] TTie invention relates to a deforrnable tube. s 

[0002] * is known from US patent specifications Nos. 

3,353.599 and 5.014,779 to insert a comjgated tube 

into the weBxxe of an underground borehole and to 

expand the tube downhoie into a tubular shape. 

[0003] US patent spectffcation No 5.366.012 <fis- ro 

ctoGeGtheexpartskxiorask^edp^ofwtichmaste 

openupasaresiitcHtheexpariswsoastoreducethe 

radial forces needed to expand the pipe. 

[0004] The use of slotted or Initialy corrugated pfces 

has the cfeadvantaoe tiat the expended pipes have a is 

,,.,1. ii.Ji-ifil ■ h ■■mill 

tamed mecnartcai saengtn. 
[0005] Irtemalkjr^patertappacatkn 
WO 98*00626 rJsdoses the expansion of an unstotted 
cyincfrical pipe by means ol an expansion mandrel. 
[0006] A c^saovarrtaga c4 the latter expansion method 20 
Is turt forces to expand the pipe are retetivery high and 
that the pipe contracts as a result of the expansion proc- 
ess. 

[0007] It is an object ot the present invention to allevi- 
ate the dfeadvantages of the known techniques and to 25 
provide a robust and deforrnable tube which can be 
expanded or otherwise d stormed by using a retativery 
low deformation torca 

[00061 The detormaWe tube according to the invention 
thereto comprises a waJ which is at least partly formed 
by a number of tubules, wherein at leastonetobuleisat 
least partty deformed in response to deformation of the * 
tube. 

[0009] The deformation may irwolvef^^ 

change of the tubular shape of the tobutes, which 

requires prindpaOy bending forces which are cignfi- 

cantly lower than the tansfon forces that are required to 40 

expand a tubular cylindrical pipe. 

[0010] It may be required to obtain a tube which can 

be deformed easily in an axiaJ or in a radial Direction or 

in both oVections. A racfiafly deforrnable tube is useful if 

thetubersforaxanr^tobeusedwanoiano^gas 45 

production tubing which la to be foeerted Into a retativery 

narrow and Inragutarly shaped lardeiground wetoora 

to«daflydelonnabto1ubeie 

auction bier or tubing, a waJ casino or other well tubutar 

which is Installed m a cornpacfing reservoi r where there so 

isariskofbucHuigofmeweltubula^ 

compactio n process. 

[0011] H a radtaflydetormatte tube is required ft is pre- 
ferred that the wafl of fie tuba is at least partly formed 
byaseriscoftttftitojleswhttaa^ « 
tfon substantially parallel to a tongrtucSnaJ axis of the 
tube such that upon a radtal detormatfonof tfwtubethe 
axial tubules are at least partly deformed. 



[0012] If an axiafly deformatte tube is required a is 
preferred thalthewaflofthetubeisat toast partly 
formed by a series of toroidal tubules which extend in a 
substantially circular Erection around a lonp#udmal axis 
of the tube 6uch that upon axial deformation of tie tube 
the toroidal tubules are at least partly flattened or other- 
wise deformed. 

[0013] If a tube is required which is both axiaBy and 
radially deforrnable. it is preferred that the wal of the 
tube is at least partly formed by one or more heScal 
tubules which extend In a substantiafy heBcal direction 
with respect to a tongitucfinaj axis of the tube such that 
upon deformation of the tube in a direction which ts ori- 
ented at an angle relative to a longrtirfnal direction of 
each of tte helical tubules, at least one of *>e hefical 
tubules is deformed 

[0014] The tubules may be made of a metal, plastic 
rubber or other material and may be welded brazed, 
bonded or otherwise secured to adfacent tubules or 
other parte of me wall of the tube. 
[0015] The tubules may before expansion have a 
folded, cyfindrical. etfipbcaJ or prismatic shape and may 
as a result of the expansion be unfolded or flattened into 
an e&pbcal. <^lirx*icaJ or prismatk: shape. 
[0016] Suitably, the tubules contain at the outer 
periphery of the tube openings or weak spots which 
open up as a result of the deformation process such that 
one or more fluids are squeezed from the imerior of the 
tubules into the space sunouno5ng the tube. 
[0017] In that case the fluids that are squeezed from 
the rterior of the tubules may contain one or more 
chemfcals, such as a chemical treatment fluid or com- 
ponents of a fiquid cement slurry or uxnponert s of a 
curing agent which components are only mixed when 
or after they have been squeezed out ol the tubules. 

P^d«^TDtkyiofthedraw^ 

[0018] The invention wil be described In more detail 
and by way of example with reference to the accompa- 
nying drawings, in which 

Fig. 1 1s a cross-axial sectional view of a tube both 
before and after expansion, which tube has a waH 
that is made of a series of axial tubutes which are 
cySnotfcai before expansion and eBptical after 
expansion; 

r^.2isaCTC**exaJsectkx^view 
before and after expansion, which tube has a wall 
that cornprises a series of axtaJ tubutes which are 
prismatic before rjxpansfon and elliptical after 
expansion; 

Fig. 3 is a cross-axial sectional view of a tube both 
before and after expansion, which tube has a wall 
that is made of a series of axial tubules which are 
et^xicaJ both before and after expansion; 
fig. 4 fe a cross-axial sectional view of a tube 
before expansion where the wall of the tube conv 
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prises a series of axial tubules and the tube is 
folded into a substantially flat shape before it is 
unfolded and expanded; 

Fig. 5 is a bngitudrtal sectioned view of a tube 
which comprises a wal that is made of a series of 
toroidal tubules; 

Fig. 6 is an enlarged detal showing the cyfndrical 
shape of three of to toroidal tubules that are encir- 
cled in Fig. 5; 

Fig. 7 is a longiturJinaJ sectional view of the tube of 
Fig. 5 after axial compression of the tube; 
Fig. 8 is an enlarged detal showing the eflpfcal 
shape of three of the toroidal tubules that are enar- 
dedinFig. 7; 

Fg. 9 is a cross-axial sectional view of a raoSaJy 
expandable lube comprising six axial or heSceJ 
tubules both before and after expansion ol the tube; 
Fig. 10 is a cross-axial sectional view of an unex- 
panded tube of which the wal comprises a series of 
folded tubules which untold into a cyfindricai shape 
during the process of expanding the tube; 
Fg. 11 is a cross-axial sectional view of another 
unexpended tube conf iguration where tho wall com- 
prises a series of folded tubes which unfold into a 
cytovJrical shape during the process of exrjendmg 
the tube; and 

Fig. 12 is a cross-axial sectional view of an unex- 
panded tube which toids open during the expansion 
process and which cornprfees a tubule which acts 
as a plastic hinge and which is flattened as a result 
of the expansion process. 

r^kridesq -ptoofft^ 

(0019] Referring now to Fig. 1 there is shown a tube 1 
in a cytndncal weftxxe or other cavity 2, which tube 1 
has a wal that is made up of a series of axiaJ tubules 3 
which are substantially cylindrical before expansion of 
the tube 1 and elliptical after expansion of the tube 1 to 
an enlarged diameter, as illustrated by reference 
numeral 3B. 

[0020] The tube 1 can be expanded by an expansion 
mandrel (not shown) or by increasing the hydraulic 
pressure h the interior 4 of the ki»1. As a result of the 
expanse procaine tubules 3 are subject to 
tng process so that relatively low forces are required 
[0021] If the tubules 3 are made of steel or another 
metal then it * preferred twi the tubules 3 are sintered, 
welded or brazed together along the length of the areas 
5 where the tubules 3 touch each other. 
[0022] tf the tubules 3 have an impermeable wal and 
the tube 1 is used ternporarity in the cavity 2. tor exam- 
ple to provide a temporary seal, then the tubal can be 
radially contracted again by pumping a high pressure 
fluid into the interiors 6 of the tubules 3. which wi 
induce the flattened tubules 38 to resume their tubular 
shape, so that the tube 1 radial shrinte and can be eas- 
ily rernoved from the cavity 2. 



[0023] If thetube 1 is to be used permanently inthe 
cavity 2, for example ft the tube 1 is to be used as a wed 
casing, then at least some of the tubules 3 may be fled 
with Squid components of a cernent siurty or other cur- 
5 ing agent such as a silicone gel and toe outer wait of 
these tubules may contain openings 7. or weak spots 
which are opened as a resutt of the expansion process, 
via which said Squid components are squeezed into tha 
surrounding annular space 8 suiouncSng the expanded 
10 tube 1 and the Bquid cornponents nix up and cure to a 
hardened cement silcone or other cured sealing conv 
position. 

(0024] Fig. 2 iustrates an alternative errxxxfiment of 
the detormabte tube according to the Invention. This 
1$ tube 9 is also radially deformabie and cctnprises a 
series of tubules 10 which are prisinatfc before exten- 
sion aiidefliptal after exp* 
ence numeral 10B. 

[0025] The kixies 1 0 are arranged substartiaOy par- 
to aWtotrwkxigrtuaVialaxisIl at the centr t of the tube 
9. The tubules 10 are made of steel or another metal 
and are connected to each other by IctigHirfnal welded, 
brazed or sintered bonds 11. 
[0026] Ra 3 shows yet another ernbodment of the 
25 delc*mable tube accofdrvj to thai in which the 

tube 12 is racfiaJly deforrnable and comprises a series of 
tubules 13 which are effipocal beloraajidwhfchhavaan 
eliptJcal. almost flattened shape after radial expansion 
of the tube 12. 

so 10027] Inthisenxxximentthe tubules 13 detormtrom 
a frst efiipticai shape, illustrated by reference numeral 
13A In which the largest width of the efiptfcaJ tubules 
13A has a racial orientation into a second effiptfca! 
shape, iflustrated by referenca nurnera!13B in which the 
as largest width of the e«ipticaJaJxieal3Ahaaatangen- 
ttai onenxazxxi. 

{0028] Referring now to Fig. 4 there is shown a 
detormabte tube 14 which comprises a aeries of axial 
tUbules 15. wherein two pairs of tubules at opposite 
40 sides of the tube 14 are Interconnected by plastic 
hinges 16. These plastic hinges 16 alow the tube 14 to 
be stored and transported in a flattened shape e.g. 
around a reeling drum (not shown). 
[0029] When tie tube 14 is then unreeled from the 
45 reeing drum it can be brought into a cyfndrical shape 
by a guide funnel (not shown). * the tube H is to be 
used inside a wel or Inside arioth^ 
cat tube His then reefed into the weftxwortoeirterior 
of the other tubular and expanded for exanxxebypump- 
50 ing a high pressure fluid Into the interior 17 oflhetube 
14. 

(0030] The initially flattened tube contiguntfkxi shown 
in Fig. 4 allows an easy storage and transport of the 
tube 14, ag. on a small diameter reeling drum, during 
66 toe manufacturing stage and curing transport from the 
manufacturing site to the site where the tube 14 is to be 



[0031] Figures 5, 6. 7 arxi 8 show yel another erntxxi- 



3 



5 EP0 9523Q5A1 6 



iment of the derormabie tube accorolng to the invention 
in wtich the tubules 18A, B have a toroidal shape in 
order to make the tube 19 axiaBy detormable. 
[9032] The tube 19 shoim in Pig. 5 can be a produc- 
tion finer in a compacting ofl or gas bearing formation, 
where as shown in detafi in Rg, 6 the toroidal tubules 
laAhaveasubstartiailycyinoYicaJ shape. In the config- 
uration shown in Rg. 7 the tube 19 has axiaBy con- 
tracted so that its length is 16% shorter than its original 
length shown in Rg. 5. 

[0033] As a result of tie axial contraction of the tobe 

19 the tubules 18B shown in Rg. 7 have been deformed 
Into an elipticaJ shape, as is shown in more detail in Rg. 
8. 

[0034] Referring now to Rg. 9 there is shown a tube 

20 which is amended within a we fb ore 21 or other cav- 
ity 

[0035] The tube 20 has a wait that comprtses six 
tubules 23. 24. 25. 28. 27 and 28 which extend in an 
axial or helical oonfigurafion relative to the longitudinal 
axle 29 of the tube 20. 

[0036] Mjacert tubules 23. 24. 25. 26. 27 and 28 are 
intercortoected along tiak length by elongate weWs 32. 
Ptastic hinges 22 are located in the walla of the tubules 
23-28 at both sides of each weld 32. 
[0037] The unexpended tube 20 is shown at the cen- 
tre of the drawing. The six unexpended tubules 23-28 
each have the form of a pie sector and only a minor gap 
80 Is present between adjacent tubules 23 28. To 
expand the tube 20 a pressurized fluid is pumped into 
the gape 30 which wS induce the tube 20 to expand until 
the wails of the tubules 23-28 are stretched andforthe 
outer walks of the UixJes 23B-28B are pressed against 
the wetoore 21. 

[0038] The volume^ficient tube confi gu ration shown 
in Rg. 9 Is attractive I tie tube 20 is to be Inserted Mo 
the weSxxe 21 via a narrow excess, such as a small 
diameter production tubing. Furthermore the internal 
volume of the unexpended tubules 23-28 is relatively 
large whereas the internal volume of the expanded 
tubules 23B-28B is relatively small so that rf the waRs at 
the outer circumference of the tUxies 23-28 are perfo- 
rated or become during expansion otherwise fluid per- 
meable a relatively targe volume of fluids is squeezed 
from the interior of the tubules 23-28 into the surround- 
ing annuKis ancvor formation. 
[0039] Inthiswayareiatrvelylaroevolumeofase 
agent and/br treatment fluid can be injected into the 
amutus surrourxSng the tube 20 anoVbr the formation 
31 surrourrJng the wetoore 21. 
[0040] The extemafly rjermeabie tube 20 is very suit- 
able to inject treatment fluids Into an irderground for- 
mation 31 which composes along the length of the 
weflbore 21 layers of varying rjermeabffity. rf the outer 
wals of the tubules 23-28 have a sip^fficantly lower fluid 
peoneabflrty than the surrounding formation 27, then, 
as soon as the outer wall of the tubules 22B-268 is 
pressed against the wetlbore 21. a relatively constant 



flux of treatment fluid wil be squeezed into the various 
surrounding formation layers eo that the nek of injection 
of treatment fluid mainly into the permeable formation 
layers and by-passing of less permeable layers is mini- 
s mized. 

[0041] rf the tube 20 is used *s a treatment fluid injec- 
ton tool then the outer watts of the tubules 23-28 may 
be made of a permeable rubber and/or a fabric and the 
inner walls of the tubules 23-28 which face the interior 
io 30 of the tube 30 may be made of an impermeaWe rub- 
ber. After Injection of the treatment fluids the pressure in 
the interior 30 of the tube 20 may be reduced so that the 
tube 20 radially contracts and can be removed from the 
borehole. 

15 [0042] Instead of alowing theii»20tocc<Ttractaiter 
fluids have been injected into the formation the tube 20 
may be aflowed to harden in the expanded position 
against the weftxxe 21 by i mpraqnafl n g the fabric or 
other material with a slowly curing epoxyv other plastic 

jo composrtion, so that the sofeflfied tobe 20 then serves 
as a well finer. 

[0043] The tube 20 and the tube corTgurations shown 
in Rgs.1-4may also have walls that aremade of asieve 
material. In that case the lube may be expanded by en 
25 expansion cone or by a balloon that Is Inflated in the 
interior of the tube. 

[0044] Since the sieve material that then forms the 
walls of tubules is mainly bent end not or hardly 
stretched the sieve opening size will remain fairly con- 

so start during the expansion process. The expanded tobe 
of sieve material then serves as a titer that prevents 
sand and other solid materials to enter the weflbore 21. 
{0045] The radialy expandable tube 20 andtheother 
racially expanded e tube configurations shown in Figs. 

55 M may also be made oftubulea 23-28 whttaremade 
of a fluid inrpermeable material, such as steel which 
only deforms if the pressure in the interior 30 of tie lube 
exceeds a preset level. In that case the tube may be 
instated as a production tubing which serves as a 

40 downhote blow-out preventer wWch expands and seals 
of the annufus surrounding the production tubing if a 
blow-out occurs. The radially expandable tube configu- 
ration shown In Fig. 9 can also be used asadril string. 
In that case driffing mud is pumped through the Interior 

45 of the tubules 23A-28A during oYflKng. At the end of a 
driStig cycle high pressure fluid hi injected into t>e inte- 
rior 30 of the tii» 20 so that the tube 20 Is expanded 
against the borehole wall 21 and forms a Wng of the 
weflbore and the dril bit and downhole motor assembly 

50 is puled to the surface by a wireline or colled tubing 
passing through the interior 30 of the tube 20 and also 
serves as an expansion cone. 
(0046] If only minor expansion of the tube is required 
then the wail of the tube may be provided with only one 

55 or a few axial or helical tubules. 

[0047] If the wals of the tube 20 or the other rarJaily 
expandable configurations are made of a rubber or 
other elasticafly detormable material then the expanded 
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tube may serve as a high e xpansio n packer or bridge 

[00481 ItwiHbeuixleretcodthMifthetLixjIesareori* 
enter) h an axial <fir action a racially deforrnable tube wl 
be obtained. V the tubules are oriented in a circumferen- 
tial drectkyi as shown in Figs. 5-8 then an axiaDy 
deformable tube win be obtained. 
[0049] If the tubules are oriented in a hefccal direction 
the tube will be deformable both in axial and racial 
directions and the pitch angle of the hefical conf igura- 
tion of the hixies wfl then Wbence the degree In 
which the tube is axiaJly or racSaJfy deferrable. 
[0060] Rg. 10 shows a cortfguniiion where a tube 40 
comprises a wail tat consists of a series of axial tokta- 
btetixJes41. 

[0051] If trie tubules 41 are made of steel then they 
are htercomec ta d side by side along their length by 
axiaJ wekfc 42. Each tubule 41 comprtees at tie outer 
drcumfarence of the tobe 40 a single plastic Nnge 43 
and at the inner a rcumfer ence of tie tube 40 a set of 
tour plastic hinges 44. 45, 46 and 47. Each of these 
plastic hinges 43-47 is formed by machining an axial 
groove in the inner and/or outer surface of the wail of the 
tubule 41. 

[0052] The set of tour plastic hinges 44-47 defines a 
wal segment where the tubules 41 can be folded 
inwardly to form a U- or delta-shaped recess 48 that 
faces the interior 49 of the tube 40. 
[0053] The tube 40 is expanded by pumping a pressu- 
rized fluid into the interiors 50 of the tubules 41 which 
causes the tubules to untold by hinging about the plastic 
hinges 43-47 so that the tubules 41 each obtain a cylin- 
drical shape (not shown). 

[0054] AsaresuRc4tTMunfold«igofthetubides41the 
tube 40 obtains a larger external and internal ctometer. 
[0055] Fig. 11 shows another tube 51 which com- 
prises a wafl that consists of a series of axial foidabie 
tubules 52. 

[0056] H the tubutes 52 are made of steel then they 
are interconnected side by side along their length by 
axial welds 53. Each tubule 52 comprises both at the 
outer and the inne* circumference of ths tube 51 a set of 
tour plastic hinges 54 that are formed by machining 
axial grooves in the inner andfcr outer surface of the 
wall of each tubule 52. 

[0057] Each set c^ tour piastto hinges 54 c^nrvKa wal 
segment where the tubules 52 can be folded Inwardly to 
form aU-or delta-shaped recess 55 that faces either 
the exterior 56 or the interior 57 of fie tube 51. 
[0058] The tube 51 Is expanded by pumping a pressu- 
rized fluid into the interiors 58 of tie tubules 51 which 
causes the tubules 52 to untold by hinging about the 
plastic hinges 54 so that the tubules each obtain a cylin- 
drical shape (not shown). 

[0059] As a result of the unfokxng of the hJbules the 
tube 51 obtains a larger external and internal rjameter. 
[0060] Fig. 12 shows a toldable tube 60 which com- 
prises at its lower side a single plastic hinge that is 



formed by an axial tubule 61 and at Hs upper side a set 
of four plastic hinges 62 that are formed by machining 
axial grooves in the outer or inner surface of the wall of 
tie tube 60. 

5 [0061] The tour plastic hinges 62 def ine a delta- 
shaped recess 63 at the upper side of the tube 60. when 
tie tube is In its folded shape. 
[Q062] The tube 60 is unfolded by pumping a pressu- 
rized fluid into the interior 64 of the tube 60. This causes 

to the tube to unfold in the cHrection of the arrows Into the 
cylindrical shj*X) which b Illustrated by the broken ines 
60A The tubule 61 then acts as a plastic hinge and 
obtains as a result of the unfolding of the tube 60 the 
eiipticaJ shape which Is illustrated by broken ines 61 A. 

is [0063] Thetubute61 is made d a pias<cafly c^form- 
able material, such as a formable Ngtvsfrength tow- 
aftoy or dual phase steel grade, which also provides 
flextxtty to tw tube 61 In ciraimferential drecion dur- 
ing the unfokfing procedure. After fie unfoWng proce- 

20 dure a curing agent may be pumped into the interior 65 
of the eHipticeJ tubule 61 A to reinforce the tubule 61 A. 
The interior 65 of the tubule 61 may comprise electrical 
and/or hydrauBc conduits for transmission of electric 
and/or hydraulic power and/or signals along the length 

25 of the tube. 

[0064] The embodiments of the deformable tube 
shown in tie drawings provide a tube which can be 
deformed easily and which can be reeled on a reefing 
drum. The tube can be unreeled from the drum and 

so injected into an underground borehole or other cavfty in 
whfch the tube is to be used. The tube is subsequently 
deformed inside the borehole or other cavfty by chang- 
hg the tubular shape of one or more tubules in the wail 
of the tube. The deformation may involve flattening. 

35 ur*xclng or other deformation of to 

Claims 

1. A deformable tube having a wail which is at least 
40 partly formed by a number of tubules, wherein at 

least one tubule is at least partly deformed in 
response to deformation of the tube. 

2. The deformable tube ofdaiml, wherein the waiof 
45 the tube is atteast party formed by a series of axial 

tixjfes which each extend In a oVection substan- 
tially parallel to a tongitucfinaJ axis of the tube such 
tat upon a radial deformation of the tube the axial 
tubules are at least partly deformed. 

50 

3. ThedeformaJte tube ol claim 1,wh^ 

tie tube is at least partly formed by a series of toroi- 
dal tubules which extend in a substantia^ circular 
drecton around a longitudinal axis of the tube such 
55 that upon axial deformation of the tube the toroidal 
tubutes are at least party deformed. 

4. The deformable tube of daim 1 . wherein the wal of 
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the tube is at toast partly formed by one or more 
heBcaJ tubules which extend in a substantially heft- 
ed direction with respect to a tonortucSrwl axis of 
the tube such that upon deformation of the tube k% a 
drection which is oriented at an angle relative to a 5 
longjtutfnaJ direction of each of the helical tubules, 
at least one of *e heficai tubules is at least partly 
deformed. 

5. Trm deformable tube of daim « 
the tube is at toast party fcxmed by a number of 
substantially parallel tubules which are arranged 
side by side and are connected to each other. 

6. The deformable lube of daim 5. wherein the iff 
tubules am made of metal and the sides of a pair of 
aclacenliixies substantiated 

are sintered, wealed spot welded brazed, bonded, 
or otherwise secured to each other. 

JO 

7. The deformable tube of daim 5. wherein the 
tubules are made of a plastic or eiastorneric mate- 
rial or a fabric and the sides of adjacent tubules 
substantially touch each other and are bonded to 
each other. 25 

8. The deformable tube of daim 1. wherein before 
cteformation of the tube the tubules haveasubstan- 
tiafy cylindrical shape and deform into a substan- 
tialy eHpticaj or flattened shape in response to so 
deformation of the tube. 

9. The deformable tube of daim 1. wherein before 
deformation of the tube the tiibulesria^asubetan- 
tialy prismatic shape and deform into a substan- 55 
tiafy flattened shape In response to deformation of 
the tube. 

10. The deformable tube of daim 1. wherein the 
tubules contain at the outer periphery of the tube 40 
openings or weak spots which open up as a result 

of the deform a tio n process such that one or more 
f bids are squeezed from the interior of the tubules 
into fie space surrouncfing the tube. 

45 

11. The deformable tLC>e of claim 10. wherein^ 

that are squeezed from the interior of the tubules 
contain one or more chemicals, such as compo- 
nents of a liquid cement slurry, cortpone. of a 
curing agent or a chemical treatment fluid so 
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Fig.9. 
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Fig.10. 




11 



EP0952 305A1 




12 



EP0 952 305A1 



European Patent 
OMct 



EUROPEAN SEARCH REPORT 



EP 98 30 3146 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Gnnon <rt tfoantfft **\ fttotoa ■ppropnEie. 



FR 721 430 A (H.H. KAPFERER) 3 Hay 1932 

♦ the whole document * 

FR 2 326 229 A (GRIHANGNE ANDRE) 29 April 
1977 

• the whole docunent * 

NL B 005 762 A (HILDE8RAND HANS F) 28 
April 1981 

* the whole docunent * 



CLA6OTCAT10M Of TWi 
WUCATQW PMjCU) 



3,5,7 



•5.7 



E21B43/10 
E21B29/10 
F16L11/12 
F16L55/165 



E21B 
F16L 



THE HAGUE 



Paula ii i mt»— ft 

7 September 1998 



Schouten, A 



CAT^OORY OF CITED OOCUMEMTS 



t imp* orpmoc* * <M* y g p?."?**? 
o 



13 



